Abstract : The aim of this paper is to present an experimental configuration which enables the use of the pyroelecmc transducer in the front detection configuration. This configuration has been applied to the study of thermal parameters in the vicinity of two phase transitions of 9CB liquid crystal. Anomalies have been found in the phase of the photopyroelecmc signal near the phase transitions. Strong nonlinear effects have been detected both in the 2 0 signal amplitude and phase.
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INTRODUCTION
Photothermal techniques can be roughly divided in Back and Front Detection Techniques (BDT and FDT). In FDT the heat produced in the sample on one side via modulated electromagnetic radiation is detected on the same side by a transducer. In BDT the transducer probes the opposite side with respect to the heated one [I] . Some of the photothermal techniques such as gas-microphone and photodefletion may be used in FDT and BDT. Piezoelectric and pyroelectric transducer configurations, on the other hand, have k e n mainly used as BDT. The depth resolution of a technique depends on the thermal diffusion length. This means that such a depth resolution can be increased by increasing the modulation frequency f. The maximum value off that can be used depends on the detection configuration and on the energy input. With a given input the high frequency limit is lower in BDT than in FDT due to the sample that acts as a low pass filter.
In this paper the FDT pyroelectric configuration has been used to study liquid crystal phase transitions at different frequencies. Fig. 1 shows a sketch of the sample cell. A 300 ym thick LiTaO,, transducer with a transparent IT0 electrode on one side and an opaque one on the opposite side. The acoustooptically modulated laser light passes through the transparent electrode and is absorbed by the opaque one which is in contact with the liquid crystal sample. The sample temperature is changed with a temperature rate change of about 20 mK/min. The signal from the detector is analysed by means of a two channel lock-in amplifier operating in current mode. In this configuration n o attenuation from the detection electronic is expected up to a frequency of 70 KHz. 
EXPERIMENTAL

SAMPLE
The 9CB sample belongs to the series of the nCB (n-cynobiphenyl) liquid crystals [2] . It has a crystalline (K) phase below 41°C and a isotropic (I) phase over 50°C. Between these temperatures it shows two mesophases: a smectic-A (SA) and a nematic (N) ones below and over 47.8"C respectively. The K-SA phase transition is a first order one.The SA-N and the N-I are second and weakly first order phase transitions respectively and are included in the temperature range of investigation. Fig. 2 shows the amplitude and phase behaviour as a function of temperature at different frequencies, the liquid crystal sample being thermally thick in all cases. The amplitude measurements as a function of frequency seem to show no significant change. Anomalies on the other hand were found in the phase near the two transitions. In the case of the second order phase transition a "bipolar" behaviour is evident at low frequencies and a peak appears at high frequency. The situation is reversed in the case of the first order one which shows a peak at low frequency and a "bipolar" behaviour at high frequency. It should be noted that this phase change at the transitions cannot be explained by the standard RG theory for which, being the sample optically opaque and thermally thick, the phase must remain constant. This is true also in the transition region where the sample thermal diffusivity is expected to decrease. The phase changes are, on the other hand, very small and they can be detected because of the very low noise which the photopyroelectric configuration allows. Different mechanisms can be responsible for this phase change close to the transition temperature. Liquid crystal molecules are thermally anisotropic and they can align in given direction close to the sample surface. This alignment can introduce inhomogeneities in the sample thermal properties, the sample having for example a different thermal diffusivity with respect to the bulk. In this case the sample is no longer homogeneous and the phase can be sensitive to variations of thermal parameters. We have also to consider the possibility of a thermal resistance at the interface due to a bad thermal contact. Also in this case, depending on the thermal resistance, the phase can be sensitive to the thermal parameters variation. It could also be possible that nonlinear effects in the heat transport process arise in the vicinity of the phase transition because of the strong temperature dependence of the thermal parameters close to Tc. 3 shows the 2 0 amplitude and phase obtained at 32 Hz compared with the corresponding measurements at the fundamental frequency [3] . Huge variations are evident close to the transition temperature both in the amplitude and phase. This results however cannot rule out the possibility that the phase variation at the fundamental frequency are due to the sample thermal inohmogeneity or to the thermal resistance between the sample and the transducer. It could be possible, on the other hand that such a strong nonlinearity, affect the signal at the fundamental frequency, thus explaining the anomalies observed at the fundamental frequency. These are very preliminar results and experiments are in progress. In particular we are now studying aligned liquid crystal layers in which the effect of the thermal inohmogeneity is suppressed.
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